Inhibitory glutamatergic regulation of evoked dopamine release in striatum.
Certain aspects of schizophrenia and Parkinson's disease suggest that glutamate might have an inhibitory effect on dopamine release. Several studies have reported that the excitatory actions of ionotropic glutamate agonists on extracellular dopamine levels in striatum are resistant to tetrodotoxin, which suggests that glutamate excites an impulse-independent mechanism of dopamine release. We tested the hypothesis that an inhibitory action of glutamate on dopamine terminals in the striatum specifically involves an impulse-dependent mechanism of dopamine release. We used voltammetry to monitor electrically-evoked dopamine release in striatal slices, which is completely tetrodotoxin- and Ca(2+)-sensitive and so provides a model of impulse-dependent dopamine release. Agonists of the ionotropic glutamate receptors significantly decreased the amplitude of the response, while antagonists significantly increased the amplitude of the response, by as much as approximately 60% in the case of kynurenic acid. These results support the hypothesis that ionotropic glutamate receptors can inhibit impulse-dependent dopamine release by a mechanism that acts locally within the striatum. This finding contrasts with previous reports that glutamate can excite impulse-independent dopamine release. This extends earlier findings that glutamate may both excite and inhibit subcortical dopamine systems by suggesting that the excitatory and inhibitory actions of striatal ionotropic glutamate receptors are specifically associated with impulse-independent and impulse-dependent dopamine release, respectively.